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Description 

This invention relates to a new class of compounds having important biochemical and 
phar^aco ^SS^Sm More particularly, this invention relates to N-aralkyi 
derivatives which are potent and selective inhibitors of the binding of serotonin at the 5HT 2 receptor site, 
and to the processes for their preparation and use. 

The compounds of this invention are represented by the general formula l 

HCOH 

6 

<CH,) n 

including optical isomers and mixtures thereof, the pharmaceutically acceptable salts thereof, wherein n is 
2, 3 or 4 and each of R\ ft 2 , R 3 and R 4 independently represents hydrogen, C,_ 6 alkyl, halogen, 
trifiuoromethyl, hydroxy, C^ 6 aikoxy or amino. 

Representative of the R 1 to R 4 substituents for C-s allcyl are methyl, ethyl, propyl, isopropyl, n-butyl, t- 
butyl, pentyl, hexyi, cyclopropyl, cyciopentyl with methyl and ethyl being preferred. All halogens are 
embraced with fluoro and chloro being preferred. Representative C^ 6 aikoxy substituents are methoxy, 
ethoxy, isopropoxy and such of the aforementioned alkyl groups attached thru an oxygen. In those 
instances wherein R 1 to R 4 are other than hydrogen, the substituents may be located at any position, (ortho, 
meta or para) but para is preferred for monosubstltuted phenyl moieties. The 2,3-, 2,4-, 2,5-, 3,4-, or 3^5- 
disubstituted phenyl moieties are embraced herein. The compounds of Formula I contain an asyrnmetnc 
carbon atom and thus exist in optically isomeric forms. Embraced within this invention are the individual 
optical isomers and the mixtures thereof. Such mixtures may readily be separated by standard techniques 
well known in the art 

Preferred are the following compounds of the general formula (I): 

The compounds wherein n is 2; the compounds wherein n is 3; the compounds wherein R and R are 
hydrogen; the compounds wherein R 1 to R 4 are hydrogen; the compounds wherein R' and R are methoxy 
and R 3 and R 4 are hydrogen; the compounds wherein R 1 is methoxy and each of R , R and R is hydrogen; 
the compounds wherein R 1 and R 2 are halogen and R 3 and R 4 are hydrogen; and the compounds wherein 
R 1 is methyl and R 2 , R 3 and R 4 are hydrogen. a 

The preparation of the compounds of this invention may be achieved by standard chemical reactions 
analogously known in the art. , , , M 

The compounds of the general formula I may be prepared by one of the following processes: 

A) the chemical reduction of compounds of the formulae II 
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c=o c=o 

c3 o^i^o ^r! 



C=0 C=0 CrO 



HCOH 

6 



N 
H 

with a reactive derivative having the formula IV 

X 



r3 -C3~ r4 



or 



N 
I 



I 

Wn (CH 2>n "W. T 2 '"" 1 

R3 _^|_ R 4 R 3_[Tj)_ R4 b3-^-R 4 R 3 ^3-B- 

tla lib "lc "° 

B) the alkylation of a compound of the formula III 



wherein X is a reactive moiety, preferably a halide, tosylate. mesylate or a functional equivalent thereof, 
C) the reaction of a Grignard reagent V with an aldehyde of the formula VI 



HC=0 

6 



i 

(CH 2 ) n 
MgBr 



and hydro lyzing the reaction product, 
wherein R 1 to R* and n is defined as above. 

Especially preferred is the compound of formula VH 
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9 

HCOH 

9 

6 

This compound can be obtained according to one of the following methods 
A) the chemical reduction of compounds of the formulae VUI 

999 



c=o c=o c=0 




Villa Vlllb Vlllc 

B) the alkylation of the compound of formula IX 

9 

HCOH 

6 

H 

with an alkylating agent of the formula X 

X 
I 
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wherein the X-substituent is a halide, tosylate, mesylate or a functional equivalent thereof, or 
C) the reaction of a Grignard reagent XI with an aldehyde of the formula XII 

HC=0 
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9 

MgBr 



XI 



6 

<CH 2 ) 2 

6 



xn 



an %robS^e t ^mpTunSs P ;??o U S;u,a Ha ft is preferred to N-a.ky.ate «S^1^££SSA 
phenyl 4-piperidinemethanone (XIII) to produce an R ,R phenyl [1-R».R ^^^l^J"*! 
mettanone intermediate (Ha), which is then chemically reduced to die desired ^P^^SSS^S»b!Z 
4-oiperidinones (XIII) may be chemically reduced to their alcohols (III) and these intermediates may be N 
SKed to The desi^d products (I). The chemical reduction of the ketones to their corresponding alcohols 
mav be effected by standard reduction procedures such as by catalytic hydrogenation or mete! hydr.de 
£du£on preferably with sodium or potassium borohydride. In either case inl 

R' to R* substltuent represents a reactive hydroxy group then such group should first be » P~ te « e f (us ' n 9 
such standard protecting groups as acetate, trffluoroacetate, ^ 0 ^^^ r ^ !s remoS 
and then following the foregoing N-alkylation-reduction reactions, the protecting group is re™*™- 
ItandarS tecffiCes for projecting and de-protecting hydroxy functions are well known 
Analogously in those instances wherein any R' to R« group represents an am.n^oiety^t I to 
prepare the appropriate nitro analog and. as a last step, reduce the nrtro group to the desired emino mo.ety. 
The foregoing reactions may conveniently be depicted by the following reaction scheme. 



XIII 



c=o 

6 



Reaction Scheme A 



c=o + 



Alkyiation 



IV 



< CH 2>n 



11a 



Reduction 



so 
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wherein X is a suitable leaving group (e.g., halide. tosylate or other functional equivalent thereof) and n, R\ 
R 2 , R 3 and R* are as defined for compounds of Formula I. . 

The N-alkylation procedures are effected by reacting about equimolar quantities of the N-aUcyMng 
reactants (IV) with an appropriately substituted 4-piperidine-methanol (III) or4-piper.dinylmethanone (XIO, 
in a suitable solvent in the presence of an acid acceptor (e.g.. the carbonates or bicarbonates of POtessium 
or sodium, or an excess of the piperidine reactant) optionally with a smaU ^ l «5^"» u , m s »** 
being present. Suitable solvents are toluene, xylene, chlorobenzene, N.N^memylfo^rmarmde, N^N 
dimethylacetamide, ketones (acetone, butanone, MIBK, cyclohexanone. cyclopentanone. etc^> and alcohols 
(ethanol propanol. butanol, etc). The reaction mixture is heated over a wide range of temperatures 
(50°C-180«C) although it is preferred to heat at reflux temperatures of the reaction mixture. The reaction is 
continued until completed, generally a period of several hours to several days. 

After completion of the reaction, the reaction mixture is filtered, the product optionally converted to ite 
mineral or organic acid salt and the desired product is recrystallized by techniques wel '- tao ^'" 
Suitable solvents for recrystallization are methanol, ethanol, isopropanol, butanone, acetone, ethyl acetate, 

^^flnle^SX^ubstituied Phenyl 4-piperidyl-tetones (XUI) used in ^^" {g 
compounds of Reaction Scheme A may be prepared by a Fnedel-Craft reaction of be « e ™ °' ° " * 
substituted benzene with isonipecotic acid chloride HCI or N-trifluoroacetyl isompecotic mfluoroacehc 
anhydride followed by aqueous potassium carbonate hydrolysis in the latter case. Reaction of a substituted 
phenyl Grignard reagent with 4-cyanopiperidine (prepared by hydrolvzing N-tnfluoroacetyl-4-cyano- 
piperidine) will also yield the intermediate ketones. a 

Alternative methods of synthesis of the compounds of this invention include me reartions^f e.*er a 
R\R a -phenylmagnesium halide (V) or a R\R 3 -substituted phenyl lithium reactant with 1-(«-R ^-P h « n V' 
alkylM-piperidine carboxaldehyde (VI). Another alternative procedure includes the catalytic hydrogenation 
of an alpha-(R\R 3 , phenyl-methanol)-1-(R 3 .R*-phenylalkyl)pyridinium halide, or its ketone anatog^ (llcKto 
the desired product. Still another method is the chemical reduction of a R\R 2 -phenyl[-1(2-R 3 , R -phenacyl)- 
4-piperidinyll-methanone (lid) to the desired products of this invention. For these foreao . ln 9 'f 8 ^ 8 
standard procedures well known in the art may be used in the preparation of the necessary intermediates 
as well as for the final step producing the desired products. . , h _ 

Having taught the general methods for the preparation of the compounds of this mvention the 
following examples typify the preferred routes of preparation. 



Example 1 



A ' Ph J^en^ HCI. A reaction, mixture containing 

pheny?lpVpen3metitanone V (20.5 g, O108 mol; K.CO, (33.17 g 0.18 moi) poti^ium io^de (0^ g) and 
Lbromoetiwl benzene (22.2 g, 0.12 mol, 16.4 ml) in toluene (250 ml) was stirred at ^ uxtem P 8r « ur < e . f i or . 6 ® 
h ThTrea^on^xture was filtered and the filtrate concentrated to a residue which was dissolved in dry 
EWmS ™£S^ Tdrlpwisewfth a solution of HCI (0.11 mol) in ^AcJ*e re^ltanl 
nwrysttUized from EtOHCH 3 OH, 4:1 (500 ml) to give phenyl[1-(2-phenylethyl>-4-p.pendmylmethanone 
hydroc£orid A e^ 

EtOH (1 50 ml) was stirred at room temperature and treated portionwise with NaBH 4 (2.84 g, 0.075 moUmd 
wTs stiixed overnight (16 h). The reaction mixture was concentrated at reduced pressure to give a residue 
which was £art£oned between CH 2 Cl a (250 ml) and 10% NaOH solution (100 ml). The 
timber exacted with CH,CI, (2 x 50 ml) and the combined extracts washed with saturated NaCl solution 
So mlfand dnSdCe^VsO*: The mixture was filtered and concentrated to give a solid (10 g) which was 
diSoTJed ?n dr. 1tSoAc (1l, 350 ml) and treated with HCI (0.034 mol) dissolved in EtOAc/CH,OH (3:1. 
20 mlrThe ^ultant preapitate was recrystallized twice from methanol/butanone to give phenyl-1-(2- 
phenylethyl)-4-piperidinemethanol hydrochloride, mp 141— ^.o^C. 

Example 2 

mmol) and potassium carbonate (1 .1 g, 8.0 mmol) in dry DMF (20 ml) was heated at 8ffC ^ver weetend 
(60 h). The excess DMF was distilled off at reduced pressure and the residue was ^ ol Y^ ,n 5 tily ' 1 ac ^j 
The organic phase was washed with H 2 0 (3 x 100 ml), saturated aqueous IMaC (1 x 100 ml), dned 
SsoTmtemd Sa and evaporated to give a pale yellow "^~2^*g5S& 
recrystellization from ethyi acetate hexane, a white crystalline solid was obtained, mp 125-128"C. 

Example 3 

M '*S£7'££5 MS3^S^™U*.n.~ avdrochl.**,. A of W 
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reaction mixture was filtered and concentrated to give a light yellow oil. This material was dissolved in 
*hS£££* <1™> and treated with HCI (0.096 mol) dissolved in CH s OH/EtOAc 2:5. 35 ml I to g ve a 
prSi^e wnich was filtered off and recrystallized twice from EtOH/Et s O <15 0 ml) to give phenyl[1-(3- 

g. 0.02 mol) in absolute ethanol (120 ml) was added sodium methox.de (1.0 8 g, , 0.04 ^^SSd rt 
sodium borohydride (1.51 g, 0.04 mol. The reaction mixture was s«rred for 72 h and then ™w»">™ « 
reduced pressure to a solid residue. This material was stirred with aqueous 10% NaOHj tor J I h and I then 
eSed^th toluene (2 x 50 ml). The extracts were washed with water and then saturated I ^ soluoon^ 
io jZ tSuenTsolution was dried over MgSCv filtered and ^ncentratec .to a g^Sg^^giSX 
dissolved in dry Et,0 (50 ml) and treated with a solution of HCI (0.02 mol) '"C"' 0 ^ 1 ^^'.;;:^'- ' " 
SSnt p?ec?itate was dissolved in water, basified using 10% aqueous ; NaOH ^and exacted -toluene 
The toluene solution was washed with saturated aqueous NaCI dnec I oye . .""u.™ and 

concen rated to a solid. This material was flash chromatographed on a 2.5 

ehitad with CH 3 OH/CH 2 CI 2 (1 :9). The resultant fractions (7-9) eventual £ andwsne recrystallized 

from acetone to give alpha-phenyl-1-(3-phenylpropyl)-4-piperidenemethanol, mp 87— wri.. 

Example 4 

Alpha-(4-methylphenyl>-H2-phenylethyl)^piPOT^ containing (4- 

Step A- (4-Methylphenyl) [l-(2-phenylethyl)-4-pipendinyllmethenone HCI. A mwure c ? n ™ ,n '"f * Z. 
methvShVny»(4^pipendinyl)methenone (10.5 g, 0.052 mol), 2-bromoethyl benzene (11. g, 0.08 mol. , 02 
mO in drV DMF 125 ml) was stirred at 100*C for 23 h. The cooled reaction SUSSS 

261 lLT£ A solution of <4-meth*phenyl)[1^henyl«thyl>^ <M 
g 0.028 mol) in absolute ethanol (350 ml) was treated first by the addition of NaOCH* (1 ,62g, 0.03 mol) and 
men? portionwise. with sodium borohydride (2.27 g O06 molUjnd sorrec * room ^mP e ra~re foM8 h. The 
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40 Example 5 



■mmmmm^m 

phenyl8thyl)-4-pipendinemethanol hydrochloride, mp 162.5-164 U 
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was filtered off and recrystallized twice from CH 3 0H/butanone to give [4-( 1 -methyl ethyl )-pheny I] [ 1 -(2- 
DhenylethyDpiperidinyl-methanone hydrochloride, mp 251-253°C. By following the sodium borohynde 
reduction procedure of the foregoing example there is obtained the desired product of this example. 

Example 7 

Alpha-(3 r 5-dimethylphenylH-(2-phenylethyl)aipha-4-piperidinemethanol 

Step A: {3,5-Dimethylphenyl)[V{2-phenylethyl)-4-piperidinyl] methanone HC1. A solution of 5-bromo- 
m-xylene (22.3 g, 0.12 mol) in dry THF (50 ml) was added under N 2 to an oven dried 1 L round bottom flask 
containing Mg turnings (3.0 g, 0.1 2 mol) and a crystal of l 2 covered with dry THF (50 ml) at a rate such that 
the THF gently refluxed once the reaction had commenced. After the addition was complete, the mixture 
was stirred for 1 h at room temperature. At this time the Grignard solution was diluted to 500 ml with dry 
THF and 4^yano.1-(2.phenylethyl)piperidine (15.0 g, 0.12 mol) in dry THF {BO ml) was added over a period 
of 15 min. Dry toluene (250 ml) was added and the mixture refluxed while THF was distilled off until a 
reaction temperature of 85°C was reached. The mixture was refluxed at this temperature overnight (16 n). It 
was then cooled in an ice bath and 1 N H^O* (200 ml) was added dropwise with vigorous stirring. When the 
addition was complete, the mixture was warmed to room temperature and stirred an additional 3 h. ine 
aqueous phase was separated and washed twice more with toluene (200 ml) before it was basified with 
aqueous 2N NaOH and extracted with Et 2 0 (3 x 200 ml). The extract was washed with saturated aqueous 
NaCI (1 x 250 ml), dried (MgS0 4 ), filtered and evaporated to give a yellow oil. This oil was distilled 
20 (Kugelrohr) to give a yellow glass which crystallized upon standing. This material was recrystallized from 

ether to give a white crystalline powder, mp 76-78"C. 

The hydrochloride salt was prepared by adding the free base to a cold methanol solution containing 
one equivalent of HCI. This solution was evaporated to dryness and the residue recrystallized from 

methanol-butanone to give fluffy white cystals, mp 211-214°C. 

25 step B: To a solution of (3,5-dimethylphenyl)[H2-phenylethyl)-4-pipendinyllmethanone (21 -5 g, 66.9 
mmoi) in methanol (300 ml) cooled in an ice bath was added portionwise with stirring sodium ^hydride 
(2 53 q, 66.9 mmol). The reaction was allowed to warm to room temperature and stirred overnight (16 
This mixture was evaporated and the residue stirred in Et*0, washed with H 2 0 (3 x 100 ml), saturated 
aqueous NaCI (1 x 100 ml), dried (MgS0 4 ), filtered and evaporated to give a light yellow solid. This solid 
30 was recrystallized from butanone to give a white crystalline solid, mp 150-154°C. 

Example 8 

1r(2-phenylethyl)-alpha-[3^trifluoromethyl)phenyl]-4-piperidenemethanol 

Step A: [l-(2-Phenylethyl)^piperidinyll[3-(trifluoromethyl)-phenyl]methanone HCI. A solution of 3- 

35 bromobenzotrifluoride (17 ml, 0.12 mol) in dry THF (50 ml) was added under N 2 to an ovendnedl L round 
bottom flask containing Mg turnings (3.0 g, 0.12 mol) and a crystal of l 2 covered with dry THF (50 ml) at a 
rate such that the THF gently refluxed once the reaction had commenced. After the addition was complete, 
the mixture was stirred for 1 h at room temperature. At this time the Grignard solution was diluted to 500 
ml with dry THF and 4K*ano-H2-phenylethyl)piperidine (15.0 g, 0.12 mol) in dry THF (SO m\) was added 

^0 over a period of 15 min. Dry toluene (250 ml) was added and the mixture refluxed while THF was distilled 
off until a reaction temperature of 85°C was reached. The mixture was refluxed at this temperature 
overnight (16 h). It was then cooled in an ice bath and IN H 2 S0 4 (200 ml) was added dropwise with vigorous 
stirring. When the addition was complete, the mixture was warmed to room temperature and stirred an 
additional 1 h. The aqueous phase was separated and washed twice more with toluene (200 ml) before it 

45 W as basified with aqueous 2N NaOH and extracted with Et 2 0 (3 x 200 ml). The extract was washed with 
aqueous saturated NaCI (1 x 250 ml), dried (MgSOJ, filtered and evaporated to an orange oil. This oil was 
distilled (Kugelrohr) to give a yellow glass (bp 120-130°C, 1 mm Hg) which crystallized upon standing. This 
material was recrystallized from Et 2 0 to give white needles, mp 70-73°C. . 
The hydrochloride salt was prepared by adding a solution of free base in methanol to a cold methanol 

so solution containing one equivalent of HCI. This solution was evaporated to dryness and the residue 
recrystallized from methanol/butanone to give a white crystalline solid, mp 248-251 C. 

Step B: To a solution of [1-(2-phenylethYiHHiiperidinyl][3.(trifluoro methyl )-phenyllmethanone 2.8 g, 
7.75 mmol) in methanol (50 ml) cooled in an ice bath was added portionwise sodium borohydride (0.3 g, 
7 75 mmol). The reaction was allowed to warm to room temperature and stirred an additional 4 h. Tne 

55 mixture was evaporated and the residue extracted with Et.0, washed with H 2 0 (3 x 100 ml), saturated 
aqueous NaCI (1 x 100 mi), dried (Mg S0 4 ), filtered and evaporated to give a white solid. This solid was 
recrystallized from ether/hexane to give white needles, mp 143-147°C. 



Example 9 



60 



Alpha-(2^-dimethoxyphenyl)-1-(2-ph6nylethyl)-4-piperideneinethanol HCI ., 

Step A: 1-(2-Phenylethyl)piperidine-4-carboxaldehyde. To a solution of 4^ano-1-{2-phenylethyl)- 
piperidine (6.5 g, 30.3 mmol) in dry toluene (100 ml) cooled in an ice bath was added dropw.se 43 ml m 
mmol) of 1M diisobutylaluminum hydride in hexane. After the addition was complete, the mixture was 
warmed to room temperature and^rred overnight (16 h). Methanol was added to decompose any 
unreacted reagent and H 2 0 was added with vigorous stirring. The gelatinous aluminum salts were 
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removed by filtration through Celite* and the filtrate extracted with toluene (2 x 100 ml). The extracts were 
combined, washed with saturated aqueous NaCI. dried (MgS0 4 ). filtered and evaporated to give a c tear o . 
This oil was flash chromatographed on silica gel using acetone as eluent to give product as a clear oil. 
which was used without further purification. . . ,, . 

Step B: To a solution of veratrele (2.5 ml, 19.6 mmol) in dry THF <150 ml) cooled «ff was added 13 ml 
(20.7 mmol) of 1.6 M n-butyllithium dropwise. This mixture was kept at 0°C for another 5 h .before .was 
cooled to -45-C and 1-(2-phenylethyl)piperidine^carboxaldehyde (3.6 g, 16.6 mmol) '"dry THF (10 m» 
was added dropwise. The mixture was kept at -45°C for 1 h before it was^ «° ™°a 
temperature and stirred overnight (16 h). The reaction mixture was poured into 5% aqueous NH«CI, 
extracted with £1,0 (3 x 100 ml), dried (MgSO«), filtered and evaporated to ^9 e o j; „ |d 

The hydrochloride salt was prepared by adding a solution of the free base^ n^ methanol to a cold 
methanol solution containing one equivalent of HCI. This solution was evaporated to give a foamwhich 
crystallized from a vigorously stirred acetone/hexane solution. Two recrystallizat.ons from methanol/ 
butanone gave pale orange crystals, mp 182-185°C. 

Example 10 

Alpha-(3.4-dichlorophenyl)-1-(2-phenylethyi)-4-piperidinemethanol hydrochloride Kmm «- 
StepA: (3,4.Dichlorophenyl)[1-(2-phenylethylH.piperidinyllmethanone HCI. A solution of 1-bromo- 
3,4-dichlorobenzene (10.0 g. 44.2 mmol) in dry THF (50 ml) was added under "*£™™"^")<™ d a 
bottom flask containing Mg turnings (1.2 g, 49.4 mmol) and a crystal of I, ^^Emon ^s Smo eSa 
rate such that the THF gently refluxed once the reaction had commenced. After the a «? d,to °"^ i f° m P' e ^ 
the mixture wes stirred for 1 h at room temperature. At this time the Gngnard solution was diluted to 500 
mfw? h d™ THF and 4^yano-1-(2-phenylethyl)piperidine (9.5 g, 44.2 mmol) in dry THF (50 mir was added 
ovel a period of 15 miiuDry toluene (250 ml) was added and the mixture refluxed while THF was disced 
off until a reaction temperature of 80»C was reached. The mixture was refluxed at th.si ^emperatare 
overnight (16 h). It was then cooled in an ice bath and IN H a S0 4 (200 ml) was added *oj^ise wrth v^on dus 
Xing When his addition was completed, the mixture was warmed to rao^J^P 6 ^:^^.^^" 
additional 3 h. The aqueous phase was separated and washed twice more with toluene (200 ml), I bnrftod 
with aqueous 2N NaOH and^xtracted with Et,0 (3 x 200 ml). The extract was washed wit* ' ^fated 
aqueous NaCI (1 x 250 ml), dried (MgSOJ, filtered and evaporated to give an orange solid This solid was 
flashed chromatographed on silica gel using 20% acetone/dichloromethane as eluent and the resultant 
product triturated with E^O to give a light orange solid. . nn t.i n i na 

The hydrochloride salt was prepared by adding the free base to a cold methanol solution confining 
one^uivalem o? HCI. This solution was evaporated to dryness and the residue recrystallized from 
methanol/butanone to give a white solid, mp 238-242"C with decomposition. 5 , 

Step B: To a solution of (3.4-dichlorophenyl)[1^2-phenylemyl)^.pendmyl1metiianone (1.9 g. 5.2 

mmo?fn methanol (50 ml) cooled in an ice bath was 

mmol) The reaction was allowed to warm to room temperature and stirred an additional 4 n. i ne muaure 
wfs evapora^d an2 the residue stirred in E*). washed with H.0 (3 x 100 ml), saturated aqueous NaCI (1 x 
100 ml) dried (MgSCg, filtered and evaporated to give a white solid. _ . . n 

The hydrochloride salt was prepared by adding the free base to a cold methanol section fining 
one equivalent of HCI. This solution was evaporated to give a pale yeHow foam which e^J'^J™ . a 
vigo^s^-rTed acetone/hexane solution. Recrystallization from methanol/butanone gave a white solid, 

mP !n 61 a sSar manner, by substantially following the teachings of the foregoing examples substituting 
the appropriate reactants there may be produced the following compounds. 

(4-fluorophenyl)[1-(2-phenylethyl)-4-piperidinyllmethanol, 

Alpha-phenYl-[-1(4-Phenylbutyl)-4-P*'Peridinyl]methanol, 
: Alpha-(3,4-dimethoxyphenyl)[1-(2-PhenylethylH1-pipend.nyllmethanol. 

Alpha-phenyl[1-(4-aminophenylethyl)-4-piperidinyi methanol, 

Alpha-phenylim4-methoxphenylethyl)]-4-piperidiny I methanol, 

Alpha-(4-methoxyphenYl)-[M4-methoxyphenyle^ 

Alpha-(2^-dimethoxyphenyl)-[1-(4-methoxyphenylethyl)]-4-pipendinyl methanol. 
Alpha-phenyl[1-(4-methylphenylethyl)]-4-piperidinyl methanol, 
Alpha-phenyl[1-(4-fluorophenylethyl))-4-piperidinyl methanol. 
Alpha-(4-hydroxyphenyl)-[1-(2-phenylethyl)l-4.piperidinyl methanol. 

The ^mSds (I) are potent and selective serotonin antagonists in that, at relatively low doses, they 

=!r«ton n vasoconstriction is of the 5HT, subtype, the serotonin antagonism at the 5HT a receptor srtes of 
Z^^^^S^V^m^mJuo be useful in the treatment of such serotonin-mediate disease 
Sate? Ts'enofe^a [nerlosa variant angina. Raynaud's phenomena and coronary vasospasms and in the 
prophylactic treatment of migraine. 
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Using standard laboratory in vitro and in vivo methodology, either alone or in comparison ^ies with 
known serotonin antagonists, it is readily seen that the compounds ofttis invention are ^ ™«° n £ 
antagonists at the 5HT, receptor sites with virtually no activity at the 5HT\ adrenergic alpha-l, dopamine . D- 
Tor muscarinic cholinergic receptors. By contrast with such well-known agents as ketansenn, 

methvseraide and cyproheptadine such selectivity is, indeed, unique. , ' , 

rTSiS utilizing anesthetized ganglion-blocked dogs to assess alpha-adrenergjc and 
sertoninergic blockade, it is to be found that the compounds of th.s invention antagonize th effecte ; of a 
Srotonin challenge in vivo (i.e., elimineted the pressor response te » sero tonin) and I had no 
phenylephrine in vivo challenge thus demonstrating in vivo antagonism of the v^J" "™**" " 
serotonin which is accompanied with little, if any, alpha-adrenergic receptor blocking activity. Ketansenn 

M ^XK2i25, b S£ cyproheptadine, the compounds of this invention were e = e in 
blocking the effects of serotonin as measured in the standard S-hydrxwy^phan-mduced 
/n Wvo (mice) laboratory model. Further, contrary to findings with ketansenn, rt is to b« found that 
impounds of this invention have no significant antihypertensive actrvrty in conscious 
hypertensive rats (SHR). However, in anesthetized spontaneously hypertensive rats, compounds of this 
invention produce a marked decrease in systolic blood pressure. . 

in summary, based on comparative studies it is expected that m v i ew of their seterfvrty m exerting 
potent anti-serotonin effects, the compounds of this invention will exhibit an ^LZ^^^s^tl 
active profile over that exhibited by ketanserin (a compound being clinically "™ 
treatment of cardiovascular diseases, e.g. hypertension, peripheral vascular disease, thrombotic ep.sodes 
aorticopulmonary emergencies) for, although a potent 5HT 2 antagonist rt is non^etecbv« in that rt 
blocks H-l and alpha-l adrenergic receptors. Similarly, because of their numero^ s.de eff^ tl^ martteted 
serotonin antagonists methysergide and cyproheptadine have a less desirable pharmacolog.cal profile 

25 than that possessed by the compounds of this invention. «,«♦«# 

In addition, the compounds of this invention exhibittopical anesthetic activity similar ,n effert to that of 
procaine, and may also exhibit an analgesic effect in the standard acetic-acd-mduced I writing test 

The compounds (I) exert their serotonin antagonist-induced pharmacolog.cal act.vrt.es > at 1-^0 mg/kg 
when parenteral* administered end at 0.1-3 mg/kg when intravenously adm.n^e^^n comparatWe 
» bases it is expected that the compounds of this will exert their endn.se therapeutic effects at 30-HMO mg 
per^ay (on 70 kg body weight), this amount being administered in divided doses. In each^ec^cinsUince 
depending on the severity and type of disease state, the attending d.agnostic.an will readily be able to 

determine the dosaae and its frequency of administration. 

K^er decompounds ofthis Invention also exhibit significant anti-fibrilletory effects when tested 
* accordmg Jo stendardlaboratory techniques, said techniques being useful in the dete rminaUon antt- 
amrthmii properties. Thus, the compounds, particularly alpha-phenyl-^-phen^ethyl)-^ 
pSeridlnemethanol (and its salts), are useful in the prevention and/or treatment of verttricu arfibriU^ry 
aberrations due to acute myocardial ischemia. Other arrhythmic conditions ^mtemplated include 
ventricular tachycardia, atrioventricular nodal beats, auricular flutter, auncular fibnllafon and premature 

" Vem Se wSoSToTthia invention exert their anti^rrythmic pharmacological activities at 1-100 mg/kg 
when parenterally administered and at 0.1—10 mg/kg when administered intravenously. 

The compounds of this invention, as defined by Formula I, can be administered as such, or can be 
administered in the form of a composition comprising the active ingredient end any d the . ^?^°^V used 

« pharmaceutical carriers. These carriers must be competible with the ective ingredient, and can be either 
solid or Hquid, therapeutically active or inert. By using such carriers, one can make these 'compositions^ 
the form of tablets, capsules; powders, suppositories, oral suspensions, or syrups. The composrt tons can 
Ssobe^nade " *e torn, of sterile solutions which are suitable for injection The composition* 
from 1% to 95% bv weight of active compound, and from 5% to 99% by weight of a suitable 

so phi Trma^utical rarrtor. Ze ranges, however, are not critical and can be varied as desired according to 

the l^eri^sXtion suitable for injection is prepared by admixing from 0.5 to 5 parts by weight of the 
activt Sgradiem" preferably in the form of its salt, and from 95 to 99.5 parts by weight of water or isotonic 
saline solution at a temperature and for time sufficient to dissolve the active ingredient. Th.s solut.on .s 
ss then sterilized by filtration or by the application of heet . t _ e-iutjon 

These injectable solutions can be prepared with a high concentration of active ingredient. The solution 
is then diluted to a desired concentration before it is used. „ „,„,,,„ 

The compounds of Formula I can also be administered in the form of hard or soft 9^tincaps ules. 
These caosules are filled with the proper amount of active ingredient and solid filler, such as starch, gelatin, 
Kse te? s^ric acid^r magnesium stearate. Such a capsule can contain from 5 to 50 milhgrams of 
a«£ve ma eria* thus providing 9 a minimum dose of active ingredient in a form conven.ent for oral 



60 

administration 



adm S'e t com;ounds of Formula 1, when mixed with a suitable carrier, can also be formulatec I as : teblet* 
Such ^rrferamust be compatible with the active ingredient and can 
65 capsules, or can be such binders or fillers as cornstarch, acacia, gelatin, or cellulos.c matenals. Generally, 
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any of the tableting materials conventionally used in pharmaceutical practice can be employed if there is no 
incompatibility with the active ingredient . oea 

The tablets are made by admixing the active ingredient a suitable filler, a lubncant or mold-release 
agent and a binder, and compressing the mixture in a conventional tableting machine into tablets of a pre- 
selected size. Preferably, each tablet will contain from 5 to 50 milligrams of active ingredient The tablet can 
be scored so that they are easily broken. Optionally, the tablets can be coated with tablet-coating materials 
in order to make them more attractive and palatable. They can also have enteric coatings so that they will 
release their ingredients slowly and over a longer period. 

The pharmaceutical carrier in such suspensions or syrups can be an aqueous vehicle such as an 
aromatic water, a syrup, or a pharmaceutical mucilage. Suitable aromatic waters include the following: 
Anise Water, N.F. (IX); Bitter Almond Water, N.F. (VIII); Camphor Water, N.F. ; Cinnamon - Water, U.S.P.; 
Fennel Water, N.F.; Peppermint Water, U.S.P.; Spearmint Water, N.F. (IX); Wintergreen Water, N.F. (IX). 
Suitable syrups include the following: Syrup (Simple Syrup), U.S.P.; Acacia Syrup, U.S.P.; Aromatic 
Eriodictyon Syrup, N.F.; Aromatic Rhubarb Syrup, N.F. (IX); Cacao Syrup, U.S.P.; Cherry Syrup, U-S.P- 
Cinnamon Syrup, N.F. (IX); Citric Acid Syrup, U.S.P.; Compound Sarsparilla Syrup, N.F.; Compound White 
Pine Syrup, N.F.; Ginger Syrup, N.F. (IX); Glycyrrhiza (Licorice) Syrup, U.S. P.; Orange Syrup, U.S.P., 
Orange Flower Syrup, N.F.; Raspberry Syrup, U.S.P.; Rhubard Syrup, N.F.(IX); Tolu Balsam Syrup, U.S.P., 
Wild Cherry Syrup, U.S.P. Suitable pharmaceutical mucilages include the following: Acacia (Gum Arabic), 
U.S.P.; Acacia Mucilage, U.S.P.; Tragacanth, U.S.P.; Tragacanth Mucilage, N.F. The pharmaceutical earner 
in the suspensions or syrups can also be a hydroalcoholic vehicle, such as an elixir. Suitable elixirs include 
the following: Aromatic Elixir, U.S.P.; Red Aromatic Elixir, N.F.; Glycyrrhiza Elixir, N.F.; Iso-Alcoholic ^Elixir 
(Iso-Elixir), N.F. Coloring agents, tinctures, spirits and other adjuvants can be admixed with the 

Wm ^SrfoSSiis incorporating the compounds of Formula I are described below. These 
formulations are intended to be illustrative merely, and no limitation is implied or intended. 



Tablet Formulation 
Formula Grams per 1000 

tablets 

Active Ingredient* 20.0 

Lactose 270.0 

Dicalcium phosphate, hydrous 1 22.5 

Polyvinylpyrrolidone 25.0 

Polyvinylglycol 1500 7.5 

Com starch 50.0 

Magnesium stearate 5.0 
_____ 

♦Title compound of 
example 1 



Mix the active ingredient, the lactose and the dicalcium phosphate. Dissolve the polyethylene glycol 
1500 and the polyvinylpyrrolidone in approximately 20 ml of water. Granulate the powder blend with the 
water solution, adding additional water if necessary, to produce a damp mass. Pass the wet granulation 
through a 12 mesh screen; spread on trays and air dry at 35°C. Blend the dry granules with the starch and 
the magnesium stearate. Compress into 500 mg tablets. 



Capsule Formulation 

Grams per 1000 
Formula capsules 

Active Ingredient* 20.0 
Lactose 378.0 
Magnesium stearate 2.0 



400.0 



♦Title compound of example 1 
Blend the ingredients and fill into hard gelatin capsules. 
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Elixir Formulation 

Grams per 1000 
Formula millilitres 

Active Ingredient* *0-0 

Sugar do 500.0 

Glycerin do 2(S0 0 

Compound orange spirit nil 10.0 

Alcohol ml 100 -° 

Amaranth ml °- 1 
Water, q.s. 1000.0 mi. 



♦Title compound of example 1 

Dissolve the active ingredient the sugar, the glycerin and the amaranth , "^^^Jj^^^^ 
400 ml of water with the aid of heat Coo. the solution to room ""^"J*"*^ ma£ the 
sdrit in the alcohol and add the alcoholic solution to the elixir base. Add sufficient water to maje me 
produ* measure 1000 ml and agitated until homogeneous. Clarify the elixir by passing it through an 
asbestos pad, using a filter aid if necessary. 

Injection Formulation 

Grams per 1000 
Formula ampuls 

Active Ingredient* 1 10.0 
Water for injection, q.s. 1100.0 ml. 

♦Title compound of example 1 

Dissolve the active ingredient in the water for injection. Pass the solution through! ■ J^]* ^Jf™ 
membrance filter. Fill asceptlcally into ampuls (1.1 ml per ampul). Autoclave the sealed ampuls for 30 

mi ToX d ?o^ 

above need be administered daily. The elixir described is usually administered n the amount : of 1 tt >3 
teaspoons (5 cc) per day while the usual injection dosage is 1 to 3 cc. per day. In severe or aggravated 
conditions, additional medicine may be administered. mom . _ hm/ „ thn 

As is true for most classes of compounds useful as therapeutic egents not all members have the same 
bioloTicIl^roffle. In the present instance, on the basis of in vitro and in vivo sttd.es ^ 
compared with prior art compounds, it is to be that when those compounds of Formula Nrtteran nis2 
such impounds are most preferred. When the R and R 1 groups of the phenalkyl moiety ^atteched directiy 
to mVStaogen atom of the piperidinal moiety are hydrogen and such compounds are pr^erred. Preferred 
substituents on the other phenyl moiety are 4-methoxy, 4-methyl, Wnfluomethyl, SAd.chloro, JA- 
d^eToxy, 3?Wimethyl and most preferred is when all R groups are hydrogen. Preferred specrfic 

compounds are: 

alpha-phenyl-M2-phenyiethyl)-4-piperidine methanol, 

alpha-phenyM-(3-phenylpropyl)-4-piperidine methanol, 
alpha-(4-methylphenyl)-1-(2-phenylethyl)-4-piperidine methanol, 
aipha-(4-methoxyphenyl)-1-(2-phenylethylM-piperidine methanol, 
alpha-(3,5 dimethyl pheny 0-1 -{2-phenylethylM-piperidine methanol, 
alpha^3-(trifluoromethyl)phenyl)-1-(2-phenylethYl)-4-p;pendine J™* 3 ™' 

alpha^2,3Kiimethoxyphenyl)-1-(2.phenylethyl)^piperidine methanol, the first and last named 
compounds being most preferred. 

Claims for the Contracting States: BE CH DE FR GB IT U LU NU SE 

1. A compound of the general formula (I), 
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R2 



0) 



10 



15 



20 



25 



HCOH 

the optical isomers thereof and the pharmaceutical^ acceptable salts thereof wherein n is 2, 3 or 4, each of 
RVR 1 7r' R 4 independently is hydrogen, halogen, trifluormethyl. C,_ alkyl, C,_ 6 alkoxy, hydroxy or amino. 

2. A compound of claim 1 wherein n is 2. 

3. A compound of claim 1 wherein n is 3. 

4. A compound of claim 1 wherein R 3 and R 4 are hydrogen. 

5! A compound of claim 4 wherein R 1 and R 2 are hydrogen. _ 

6. A compound of claim 1 wherein R 1 and R 2 are methoxy and R and fv are hydrogen. 

7. A compound of claim 1 wherein R 1 is methoxy and each of R 2 . R and R 4 ts hydrogen. 
8 A compound of claim 1 wherein R 1 and R 2 are halogen and R 3 and R 4 is hydrogen. 

9. A compound of claim 1 wherein R is methyl and R 2 , R 3 , R 4 are hydrogen. 

10. The process for preparing a compound of the general formula (I) according to claim 1 wh.ch 



comprises 

A) the chemical reduction of a compound of the formula 

r1 -^j)- r2 r1 -^3- r2 r1 -^3" r2 

39 c=o c=o <pO 



30 



c=o 

6 



r 

c=o 

I 



(!>V n ( ' CH 2>n ~ ( ?Vn 

h^jH 4 r3 ^3-° 4 r3_ C3" r4 r3 *^3" r 



lla Kb 
50 B) the alkylation of a compound of the formula 

HCOH 



lie "d 



60 



65 



HCOH 



III 



with a reactive derivative having the formula 
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x 
I 



5 




IV 



wherein X is a reactive moiety, preferably a halide, tosylate, mesylate or a functional equivalent thereof, or 
C) the reaction of a Grignard reagent V with an aldehyde of the formula VI 

HC=0 

6 



20 




25 and hydrolyzing the reaction product, 

wherein R 1 to R 4 and n are defined as in claim 1. 

11- The process for preparing a compound of formula 



30 



35 



40 




VII 



which comprises 

A) the chemical reduction of a compound of the formulae 



so 



60 



$5 
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9 9 9 

C=0 C=0 C=0 

6 A 6 




9 

c=o 

6 



or 



I 



e c=o 

Hai^ • 



(CH 2 ) 2 (CH 2 ) 2 "(CH 2 ) 2 CH 2 

6 6 6 6 



Villa Vlilb Vlllc 

B) the alkylation of the compound of formula IX 



VHld 



9 

HCOH 

6 



IX 



NT 
H 



with an alkylating agent of the formula X 



(CH^ 

6 



wherein the X-substituent is a halide, tosylate. mesylate or a thereof ' and 

C) the reaction of a Grignard reagent XI with an aldehyde of the formulae XII 

HC=0 



6 



9 - 5 

MgBr 



XII 

(CH 2 ) 2 



and hvdrolyzing the reaction product. . 
12. A compound of the general formula I according to any of claims 1 to 9 for use as a therapeutical 

89er i3. A compound of the general formula I according to any of claims 1 to 9 for use in prophylactically 
treating migraine. 
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14. A compound of the general formula I according to any of claims 1 to 9 for use in treating Raynaud's 
phenomenoir ^ ^ gene ral formula I according to any of claims 1 to 9 for use in treating variant 

5 an9 'l6.* A compound of the general formula I according to any of claims 1 to 9 for use in treating cardiac 

aiTh ^ h Pharmaceutical composition comprising a compound of the general formula I according to any of 
claims 1 to 9 and usual carriers and/or additives. 

10 Claims for the Contracting State: AT 

1. A process for preparing a compound of the general formula (I), 

75 H 



-a- 



25 (CH 



HCOH 



'R* 



r, -0 _b2 



n , n , n , n iiiuq 
30 which comprises ^ , 

A) the chemical reduction of a compound of the formula 



M^TjH 2 Rl ~CjjH 2 R1 ~S^~ 

r»«o r—n C=0 



45 



50 



C=0 

6 



c=o c=o 



c=o 
I 

Wn < CH 2>n ^ Wn-1 

"-0" r4 r3_ CJ~ r4 r3_ ^J" r4 r3 ~C5~ r 



I la 

B) the alkylation of a compound of the formula 
55 R1 



lie "d 



HCOH 1,1 



60 



6 



H 
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with a reactive derivative having the formula 



10 



15 



20 



25 



30 



35 



40 



X 

I 



wherein X is a reactive moiety, preferably a halide, tosylate, mesylate or a functional equivalent thereof, or 
C) the reaction of a Grignard reagent V with an aldehyde of the formula VI 

HC=0 



so 



55 



6 



MgBr '^-^ 



I V. 

Wn 



Stt?gX2 C£U«fc» of a compound of the genera, formula (I) wherein „ is 2. 
3 The process of claim 1 for the preparation of a compound of the genera formula (I) wherein n « 3. 
i The ?roc1ss of daim 1 for the preparation of a compound of the general formula (I) where.n R 3 and 

R4 8 5° ThepmcSss of claim 4 for the preparation of a compound of the general formula (I) wherein R 1 and 

R2 7 The precis of claim 1 for the preparation of a compound of the general formula (I) wherein R 1 and 

R2 % e S p^oTclaS TlMEST^ of a compound of the genera, formula (.) wherein R 1 Is 

meth 8°?ne a p?o e ^ h s 3 cTa'im "o'r S^pXSSK of a compound of the genera, formula (I) wherein R 1 and 
R 2 are halogen and R 3 and R* is hydrogen. MV%m i m wherein R is 

9. The process of claim 1 for the preparation of a compound of the general formula (I) wherein R is 

methyl and R 2 , R 3 , R* are hydrogen. 

10. The process for preparing a compound of formula 



9 

HCOH 

6 



HCOH 

vn 

I 



6 



s0 which comprises 

Lt A) the chemical reduction of a compound of the formulae 
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999 

c=o c=o c=0 

6 _A o 



or 



9 



6 



H 



with an alkylating agent of the formula X 



X 
I 



6 



9 

c=o 

6 



T ° i ° .i - 6 r 

(CH^ (CHglg (CH^ CH 2 

6 6 6 6 

Villa Vlllb Vlllc v,l,d 
B) the allegation of the compound of formula IX 

i 



HCOH |X 



wherein the X-substituent is a halide, tosylate, mesylate or a tonrion£j*rinl*n thereof, or 
C) the reaction of a Grignard reagent XI with an aldehyde of the formulae XII 



HC=0 

6 



9 . f • 

MgBr U^JJ 



XII 



and hydrolyzing the reaction product. 

11 A process for preparing a pharmaceutical composition for prophylactically treating migraine, 
treating Raynaud's phenomenon, variant angina or cardiac arrhythmias comprising combining a 
compound of the general formula I obtained according to any of claims 1 to 10 and usual carriers and/or 
additives. 
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Patentanspruche fur die Vertragsstaaten: BE CH DE FR GB FT U LU NL SE 

1. Eine Verbindung der allgemeinen Forme! (I), 



HCOH 

T (-) 

ihre optischen Isomere und ihre pharmazeutisch vertraglichen Salze, in der n 2, 3 oder 4 ist und jeder der 
Reste R\ R 2 , R 3 und R 4 unabhangig voneinander ein Wasserstoff- oder Haiogenatom, eine Tnfluormethyl-, 
d-a-Aikyk C^e-Alkoxy-, Hydroxy- oder Aminogruppe bedeutet 

2. Verbindung nach Anspruch 1, in der n 2 ist 

3. Verbindung nach Anspruch 1, in der n 3 ist 

4. Verbindung nach Anspruch 1, in der R 3 und R 4 Wasserstoffatome sind. 

25 5. Verbindung nach Anspruch 4, in der R 1 und R 2 Wasserstoffatome sind. * A ,_^„# a+rtrno 
6. Verbindung nach Anspruch 1, in der R 1 und R Methoxygruppen und R und R 4 Wasserstoffatome 

Smd 7. Verbindung nach Anspruch 1, in der R 1 eine Methoxygruppe und jeder der Reste R 2 , R 3 und R 4 ein 

30 ^T^rSo^g^ach Anspruch 1, in der R 1 und R 2 Halogenatome und R 3 und R 4 Wasser^ofotome sind. 

9. Verbindung nach Anspruch 1, in der R eine Methylgruppe und R 2 , R 3 und R* W*^^ 0 **?™*"*' 

10. Verfahren zur Herstellung einer Verbindung der allgemeinen Formel (I) nach Anspruch 1, welches 
umfafit: 

A) chemische Reduktion einer Verbindung der Formel 



JO 



15 



20 



35 



40 



HjpH 2 r1 H^JH 2 Rl -£Tjl- 



R 2 



6 



50 



55 



60 



c=o c=o c -° 

W» < CH 2>n H Wn-1 

hqh 4 r 3 -q- R 4 r3 -C^ r4 r3 ~C3i- r ' 



lia Mb 
B) Alkylierung einer Verbindung der Formel 



lie "d 



65 
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•R2 



HCOH ,„ 



6 



10 N 

H 

mit einem reaktiven Derivat der Formel 

X 
I 

r3 -0- r4 

in der X eine reaktive Einheit, vomigsweise ein Halogenid. Toaylat. Mesylat Oder eln funktionelles 
2S ^trSmse^nVS'nes Grignard-Reagens V mit einem A.dehyd der Forme. V. 

HC=0 



6 



30 

"l v. 

Wn 



MgBr 



35 

MgBr 

4a und Hydrolyse des Reaktionsproduktes, wobei R' bis R 4 und n wie in Anspruch 1 defmiert sind. 
1 1 . Verfahren zur Herstellung einer Verbindung der Formal 



45 

HCOH 



9 

HCOH 

6 



VII 



so 

I 



6 



welches umfafit: 
50 A) chemische Reduktion einer Verbindung der Formeln 



65 
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9 

c=o 



9 9 9' 

c=o c=o c=o 

6 ri 6 - i 



(O^Jg (CH 2 ) 2 ^CHgJg 



c=o 

I 

CH„ 



6 6 6 6 

Villa Vlllb villc v »"d 

B) AlkyHerung der Verbindung der Formel IX 

9 

HCOH 

6 



IX 



NT 
H 



mit einem Alkylierungsmittel der Formel X 



X 
I 



6 



in der der X-Substituent ein Halogenid, Tosylat, Mesylat Oder ein funktionelles Aquivalent davon ist, oder 
C) Umsetzung eines Grignard-Reagens XI mlt elnem Aldehyd der Formel XII 



HC=0 

6 



9 . 6 

MgBr <^ 



I XII 
(CH 2 ) 2 



MgBr 

und Hydroiyse des Reaktionsproduktes. 

12. Eine Verbindung der allgemeinen Formel I nach einem der Anspruche 1 bis 9 zur Verwendung als 
Arzneistoff. . w , . . 

13. Eine Verbindung der allgemeinen Formel I nach einem der Anspruche 1 bis 9 zur Verwendung bei 
der vorbeugenden Behandlung von Migrane. 
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14. Eine Verbindung der allgemeinen Forme! I nach einem der Anspruche 1 bis 9 zur Verwendung bei 
der Behandlung des Raynaud-Phanomens. m L . ^ w . . . 

15. Eine Verbindung der allgemeinen Formel I nach einem der Anspruche 1 bis 9 zur Verwendung bei 
der Behandlung von Angina-Aba rten. . 

s 16. Eine Verbindung der allgemeinen Formel I nach einem der Anspruche 1 bis 9 zur Verwendung bet 

der Behandlung von Herzarrhythmien. A(ien . hfl - 

17. Arzneimittel, umfassend eine Verbindung der allgemeinen Formel I nach einem der Anspruche 1 
bis 9 und Obliche Trager- und/oder Zusatzstoffe. 

to Patentanspruche fur den Vertragsstaat: AT 

1. Verfahren zur Herstellung einer Verbindung der allgemeinen Formel (I), 



75 



20 



-9" 



R2 



HCOH 



6 



R 3 



ihre optischen Isomere und ihre pharmazeutiach vertraglichen Salze, in der n 2, 3 Oder 4 1st ^unc I jederder 
Rertetf R*R 3 und R* unabhangig voneinander ein Waaaerstoff- oder Halogenatom, eine Tnfluormethyk 
30 C, 6 -AlkyK (WAIkoxy-, Hydroxy- oder Aminogruppe bedeutet, welches umfaBt: 

A) chemiache Reduktion einer Verbindung der Formel ^ — 

r1 -0" r 

r1 -0- r2 r1 -0- r2 r1 -^3- r2 Xo 



1 

c=o 



50 



55 



50 



N^O "7" Hal® | 

*_0_ R 4 R 3-^)- r4 B 3 -0-B^ *H0-«* 



lla no 
B) Alkylierung einer Verbindung der Formel 



lie »<> 
R2 

HCOH III 



HCOH 

6 



65 
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mit einem reaktiven Derivat der Formel 

X 
I 

R 3_rp^ji R 4 

in der X eine reaktive Einheit, vorzugsweise ein Haiogenid, Tosylat, Mesylat oder ein funktionelles 
Aquivalent davon ist, oder 

C) Umsetzung eines Grignard-Reagens V mit einem Aldehyd der Formel VI 

HC=0 



25 



30 



35 



40 



6 



20 I 

MgBr 

und Hydrolyse des Reaktionsproduktes. . 

2. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der allgemeinen Formel (I), in der n 2 

ist. 

3. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der allgemeinen Formel (I), in der n 3 

,St 4. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der allgemeinen Formel (I), in der R 3 
und R 4 Wasserstoffatome sind. . Dl 

5. Verfahren nach Anspruch 4 zur Herstellung einer Verbindung der allgemeinen Formel (I), in der n 
und R 2 Wasserstoffatome sind. _ , Bl 

6. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der allgemeinen Formel (I), in der R 
und R 2 Methoxygruppen und R 3 und R 4 Wasserstoffatome sind. 

7. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der allgemeinen Formel (I), tn der n 
eine Methoxygruppe und jeder der Reste R 2 , R s und R 4 ein Wasserstoffatom ist. 

8. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der allgemeinen Formel (I), in der R 
und R 2 Halogenatome und R 3 und R 4 Wasserstoffatome sind. 

9. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der allgemeinen Formel (I), in der R 
eine Methylgruppe und R 2 , R 3 und R 4 Wasserstoffatome sind. 

10. Verfahren zur Herstellung einer Verbindung der Formel 



45 



SO 



55 



60 



9 

HCOH 



HCOH 

VII 



1ST 
I 

<W2 



6 



welches umfafit: 
65 A) chemische Reduktion einer Verbindung der Formeln 
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9 

c=o 

6 

I 

(CH^ 

6 




Villa Vlllb 
B) Alkylierung der Verbindung der Forme) IX 



9 

c=o 

6 

i 

c=o 

(CHg^ CH 2 

6 6 



9 

c=o 

6 



Oder 



* N Hal® 



Vlllc 



9 

HCOH 

6 



VHId 



IX 



mit einem Alkylierungsmittel der Formel X 



6 

in der der X-Substituent ein Halogenid, Tosylat, Mesylat oder ein funktionelles Aquivalent davon ist, oder 
C) Umsetzung eines Grignard-Reagens XI mit einem Aldehyd der Formel XII 

HC=0 



9 

MgBr 



I 

(CH 2 ) 2 



XII 



XI 



6 



und Hydro lyse der Reaktionsproduktes. 

11. Verfahren zur Herstellung eines Arzneimittels zur vorbeugenden Behandlung von Migrane, 
Behandlung des Raynaud-Phfinomens, von Angina-Abarten oder von Herzarrhythmien, umfassend das 
Zusammenbringen einer Verbindung der allgemeinen Formel I, erhalten nach einem der Anspruche 1 bis 
10 und GblicherTrager- und/oder Zusatzstoffe. 
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Revendications pour les Etats contractants: BE CH DE FR GB IT U LU NL SE 

1. Un compose de formula g6nerale (I), 

HCOH 

10 I in 



15 



40 



V R 



,3 



I 

(CH 



R 



,4 



ses isomeres optiques et ses sels pharmaceutlquement acceptables, formula dans laquelie n e3tegald2.3 
20 ou 4, chacun das substituants R 1 , R 2 , R s . R 4 designe independamment un atome d hydrogene, d halogene, 
un groupe trifluoromethyle, C,_ B alkyle, C,_ 8 alcoxy, hydroxy ou amino. 

2. Un compose salon la rovendication 1, salon lequel n est egal a 2. 

3. Un compose selon la revendication 1, selon lequel n est 6gal a 3. 

4. Un compose selon la revendication 1, selon lequel R 3 et R« sont des atomes d hydrogene. 

& 5. Un compose selon la revendication 4, selon lequel R et R* sont des atomes *W°* 9 £°- R4 cont 
6. Un compose selon la revendication 1. selon lequel R' et R 2 sont des groupes methoxy et R 3 et R sont 

dM rUn eS cSmpose 9 se.on la revendication 1. selon lequel R' est un groupe methoxy et chacun des 

so SU Tu^mpoIe^nt ZJSSZSSttt^ * - * sont des atomes d'ha.ogene et R 3 et R* 
sont des atomes d'hydrogene. 2 3 R4 . 

9. Un compose selon le revendication 1, selon lequel R est un groupe methyle et R . R et R» sont des 

"""T Le^SldTde preparation d'un compose de formule generale (I). selon la revendication 1 qui 
35 comprend: 

A) la reduction chimique d'un compose de formule 



c=o |=o 

I *a I 



f 

c=o 



50 



55 



(CH 2 )„ l«V. Wn 

O-Q-R* R 3-Q-„4 B 3 -Q-« 4 " 3 "0- R4 



l la lib 
B) I'alkylation d'un compose de formule 



lie "a 
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R 1 — f- +t— R 2 

HCOH IN 



HCOH 

6 



H 



avec un derive reactif ayant la formula 

X 
I 

<Wn IV 



20 



dans laquelle X est une moitie reactive, de preference un halogenure, un tosylate, un mesylate ou un 
equivalent fonctionnel de ceci, ou . A/n 

2S c) la reaction d'un reactif de Grignard V avec un aldehyde de formule (VI) 

HC=0 



30 



35 



6 



MgBr *<Z>^ 



I VI 



4a et I'hydrolyse du produit reactionnel, formule dans laquelle R 1 a R 4 et n sont definis comme dans la 
revendication 1. _ 

11. Le proc6d6 de preparation d'un compose de formule 



45 



9 

HCOH 

6 



N* 

I 



6 



60 qui comprend 

A) la reduction chimique d'un compose de formule 



65 
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Villa Vlllb 
B) I'alkylation du composd de formule (IX) 



avec un agent d'alkylation de formule (X) 



9 

c=o 

6 



ou 



*f Ha. e 



vine 



9 

HCOH 



H 



9 
6 



c=o 



CH, 



6 6 



Vllid 



IX 



icy* 

o 



dans laquelle le substituant X est un ha.ogenure. un tosylate, un mesylate ou un equivalent fonctionnel de 

^ CHa b reaction d'un reactif de Grignard XI avec un aldehyde de formule (XII) 

HC=0 



9 



XI 



6 

I 

(CH )_ 

6 



XII 



MgBr 

* ^T^^^^e (!) selon Tune que.conque des revendications 1 a 9 a utiliser 
^uTcom^ genera.e (I) selon I'une que.conque des revendicetions 1 a 9 a utiliser dans 

27 
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' e tSSdSlt +SS!mmkm I'une que.conque des revendicatlons 1.9. uti.iser dans 

' e ^^%7£toZ?uWrS%e (I) se.on .'una que.conque des revendicetions 1 a 9 a uti.iser dans 

16 ^ITcon^^^^ (I) seion .'une que.conque des revendicetions 1 a 9 a uti.iser dans 

la traitement des arythmies cardiaques. . . Ia m Qfllon ,* une 

17. Composition pharmaceutique comprenant un compose de formuie generate (I) selon I une 
quelconque des revendications 1 a 9 et des vehicules et/ou des additifs habituels. 

Revendications pour ittat contractant: AT 

1. Un precede de preparation d'un compose de formuie generale (I) 



25 



30 



"-0- r2 



HCOH 
6 F 



de ses isomeres optiques et de ses sets pharmaceutiquement acceptables. formuie dans laque.le n est ega. 
a 2, 3 ou 4, chacun des substituants R\ R*. R». R* designs independamment un atome d hydrogene 
d'halog.ne. un groups trifluoromethyle, C- 8 a.ky.e, C,-« alcoxy, hydroxy ou amino, .edit precede 
comprenant: 

A) la reduction chimique d'un compos, de formuie ^^^^^^ 

r1 -0- r2 

Rl_I^4l_R2 R 1_(? S: ^L. R 2 R 1_(f^L_R2 l" 



^ 6 
6 A. 6 



c=o 



50 




« c=o 

Wn < CH 2>n Wn Wn-1 

H^H* R 3-^}- R 4 R 3 -^J-R 4 « 3 -^jH 4 



ila 

B) I'alkyfation d'un compose de formuie 



lie »d 
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•R2 



HCOH in 



6 



H 



avec un derive reactif ayant la formule suivante 

is 



20 



25 



30 



35 



40 



X 

I 



r3 H0" r4 

dans laquelle X est une moitie reactive, de preference un halogenure, un tosylate, un mesylate ou un 
equivalent fonctionnel de ceci, ou bien 

C) la reaction d'un reactif de Grignard V avec un aldehyde de formule (VI) 



HC=0 

6 



MgBr "^^x^ 



VI 



et I'hydrolyse du produit reactionnel. , , 

2. Le procede selon la revendication 1 pour la preparation d'un compose de formule generale U), seion 

lequel *J^^£^ Qn |g revenc |ication 1 pour ia preparation d'un compose de formule generale (I), selon 

lequel n est egal a 3. t . M i , , . #l . 

4. Le procede selon la revendication 1 pour la preparation d'un compose de formule generale (I), selon 
45 lequel R 3 et R 4 sont des atomes d'hydrogene. 

5. Le procede selon la revendication 4 pour la preparation d'un compose de formule generale (I), selon 
lequel R 1 et R 2 sont des atomes d'hydrogene. , . m . nn 

6. Le procede selon la revendication 1 pour la preparation d'un compose de formule generale (I), selon 
lequel R 1 et R 2 sont des groupes methoxy et R 3 et R 4 sont des atomes d'hydrogene. 

50 7. Le procede selon la revendication 1 pour la preparation d'un compose de formule generale (I), selon 

lequel R 1 est un groupe methoxy et chacun des substituants R 2 , R 3 et R 4 etant un atome d'hydrogene. 

8. Le procede selon la revendication 1 pour la preparation d'un compose de formule generale <l), selon 
lequel R 1 et R 2 sont des atomes d'halogene et R 3 et R 4 sont des atomes d'hydrogene. 

9. Le procede selon la revendication 1 pour la pr6paration d'un compose de formule generale (I), selon 
55 lequel R est un groupe methyle et R 2 , R 3 et R 4 sont des atomes d'hydrogene. 

10. Le proced6 de preparation d'un compose de formule 



60 
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9 

HCOH 

6 



N 
I 



6 



qui comprend: 

A) la reduction chimique d'un compose de formula 



9 

c=o 

6 

I 

<CH,) 2 

6 




9 

c=o 

6 6 



ou 



VUtb 



Vlllc 



B) I'alkylation du compose de formule (IX) 



9 

HCOH 

6 



avec un agent d'alkylation de formule (X) 



H 

X 
I 



6 



9 

c=o 

6 



Vllld 



VII 



IX 



dans laquelle le substituant X est un halogenure, un tosylate. un mesylate ou un equivalent fonctionnel de 
^ CHa b Sction d'un reactif de Grignard (XI) avec un aldehyde de formule (XII) 
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HC=0 



6 



10 

MgBr 



9. 6 

MgBr 



(CH 2 ) 2 



,5 ^ composition pharmaceutique pour le traitement Proph^que 

wo i J m^r«infl muf le traitement du syndrome de Raynaud, des differentes engines ou des arythmies 

Tl'une quelconque des revendications 1 a 10 avec des veh.cules et/ou des additifs habituels. 
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